Summary &mdash; Average specific gravity of heartwood was greater than sapwood specific gravity for both Quercus robur and Q alba (0.55 vs 0.51 for Q robur and 0.57 vs 0.54 for Q alba heartwood and sapwood, respectively). Also. Pearson's correlations between specific gravity and tree height or diameter were highly negative for heartwood and sapwood of both species. Heritabilities 
INTRODUCTION
Three primary influences are responsible for naturally occurring variation in wood properties: environmental effects, genetic factors and age or pith-to-bark variation (Panshin and de Zeeuw, 1980) . Although variability in wood properties gives wood much of its character, excessive differences in wood color and other properties present problems to secondary users and merchandisers. Several studies (Nelson 1975; have examined variation in color and other properties of black walnut, but very little information is available on wood property variation of oaks in the United States, particularly small and young oak trees; in Europe, several analyses of oak heartwood color have been published (Janin et al, 1990 (Colormet, 1988) . Luminance determinations were made on a knife-planed surface that simulated a quarter-sawn board to maximize the effect of the annual rings on color readings. Since it has been suggested that variability in luminance is the primary cause of heartwood co!-or variability we use the terms color and luminance interchangeably . Ten readings were made per surface and the average luminance value derived from these 10 readings was used in analyses.
Heartwood and sapwood specific gravity.
The maximum moisture content method of Smith (1954) (Clausen 1983a, b In both white oak and English oak, heartwood specific gravity was greater than sapwood specific gravity. In white oak, heartwood specific gravity averaged 0.57 (range: 0.5-0.6) and the mean specific gravity for sapwood was 0.54 (range: 0.43-0.58). Similarly, in English oak, the average specific gravity for heartwood was 0.55 (range: 0.48-0.61) and for sapwood it was 0.51 (range: 0.45-0.58). This was an expected trend, because it is commonly generalized that in oaks specific gravity declines from the pith toward the bark (Paul, 1963) . This decline in specific gravity is associated with narrowing ring-width from the pith toward the bark.
Correlations between specific gravity and height as well as diameter were significantly negative for sapwood and heartwood of English oak and between diameter and specific gravity of white oak; the correlations tended to be greater for English oak than for white oak, perhaps due to the substantially smaller white oak sample (table I) . Because faster growth in ringporous tree species is associated with greater wood specific gravity (Panshin and de Zeeuw, 1980) , our negative correlations were unexpected. The effect of growth rate on specific gravity has been shown to vary with age and is usually more significant with increasing age (Zhang and Zhong, 1991) , so it may be hypothesized that the negative correlations are a manifestation of juvenility of our trees. Alternatively, extractives in the heartwood may be obscuring the true pattern of specific gravity variation.
The heritabilities for heartwood and sapwood specific gravity (table II) reflect high genetic control over wood density in both oak species, although heritabilities are slightly higher for English oak than for white oak. High heritabilities indicate great potential for genetic gains through selection in systematic tree improvement programs. For both oak species, heritabilities for sapwood specific gravity are greater than those for heartwood specific gravity.
Although heartwood color of Q robur was slightly darker than that of Q alba (30.0 vs 31.7%), the color differences were too small to be visually detected. Color variation within both species substantially exceeded variation between species (the range in luminance values was 24.5-37.1 for Q alba and 20-40.2 for Q robur). As with black walnut (Rink and Phelps, 1989) , there was no indication of genetic control over heartwood color, as reflected in a lack of statistical significance for family effects in analysis of variance of luminance data.
It is recommended that future studies of oak specific gravity and other wood properties deal with extracted wood samples.
